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ABSTRACT 

For  the  purpose  of  evaluating  the  resistance  of  materials  to  the 
thermal  -sdiation  of  atomic  explosions,  the  critical  thermal  energies 
of  wood  and  fibre  board  peckaging  materials*  submitted  by  tne  Bureau 
of  Supplies  end  Accents,  were  determined  by  exposing  the  materials 
to  the  Material  Laboratory  carboa-arc  source  of  thermal  radiation  and 
examining  the  consequent  damage.  It  was  found  that  initial  effects 
occur  on  woods  in  the  range  between  3-6  and  8.8  cal/cm3  and  on  fibre 
boards  between  5.1  and  6. a cal/cm3  when  the  radiation  is  applied  at  a 
rate  of  85  cal/cm3  sec.'  Temporary  flaming  occurred  at  radiant  ex- 
posures between  6.5  and  13  cal/cm3  for  the  woods  and  between  8 and 
13  cal/cm*  for  the  f ib reboards ; on  the  other  hand,  flame  propagation 
was  not  observed  for  radiant  exposures  up  to  107  cal/cm3.  Of  the 
fibre  boards  evaluated,  the  laminated  boards  offer  higher  resistance 
to  thermal  radiation  than  the  corrugated  boards. 


3 


Project  3046-3,  Part  2 5 
Final  Report 


CONTENTS 

Page 

Authority.  .........  ......  .6 

I nti  od.jct  ion . . . . . . . . . . . . . . . . . . . , .6 

Etjuiowent  and  Methods  of  Exposure-.  ..........  S 

Results.  ^ > 7 

Sumeary 8 

Bioliography  


5 


CONFIDENTIAL 

Lab.  Project  5046-3,  Part  25 
Final  Report 

Ref:  lo)  CGnNYKNAVShlPYD  ltr  C-Sqg/Ls,  Ser  0-960-92,  of  14  Kar  1950 

>•1  BUSHINS  restr  spdltr,  S99—  (o)  (30^8) , Ser  348-75,  of  6 Apr  1950 

Enel:  (i)  Critical  Thermal  Energies  of  Wood  Materials  Bxposed  to  Thermal 

Radiation 

(2)  Critical  Thermal  Energies  of  Fibreboard  Materials  Exposed  to 
Thermal  Radiation 


AUTHORITY 

1.  This  investigation  is  part  of  t'.-.e  program  proposed  bF  reference  ( a.4 
and  formally  aphorized  bv  reference  ?b?.  The  general  Thermal  Radiation 
program  is  under  the  supervision  of  the  Armed  Forces  Special  Weapons  Project. 

INTRODUCTION 

2.  As  part  of  its  genera!  program  on  the  effects  of  the  thermae  radiation 
of  atomic  explosions  on  materials,  the  Material  Laboratory  is  evaluating 
the  characteristics  under  exposure  to  thermal  radiation  of  the  various 
materials  under  tie  cogni7auce  r<  trie  several  agencies  of  the  Department 
of  Defense.  As  data  become  available,  these  findings  are  published.  In 
thi3  report,  the  critical  thermal  energies  of  packaging  materials  submitted 
hy  the  Bureau  of  Supplies  and  Accounts  of  the  Navy  Department  ire  indicated. 
The  materials  evaluated  included  woodo  and  fibrebcjrfds.1 

EVDIFPFNT  AN)  KCraOOS  OF  EXPOSURE 

3.  The  critical  thermal  energies  of  the  packaging  materials  were  determined 

by  exposing  them  to  the  Material  Laboratory  carboh-arc  source  of  thermal 
radiation.  The  source  consists  of  an  carbon  arc  mounted  at  the  focus 

of  a mirror  which  collimates  the  p.ntted  energy;  a second  uirror,  which  is 
mounted  coaxially  at  a distance  of  ?2  feet  from  tne  collimator,  condenses 
the  radiation  to  the  mirror's  focus.  Gradations  of  thermal  damage  are 
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obtained  by  varying  the  effective  exposure  time  through  -accelerating  a 
ix^-inch  sample  which  moves  transversely  through  the  focus.  The  rate  of 
application  of  energy  was  Ss-cal/caH  sec  over  a central  target  area,  a rm 
wide. 

4.  The  degree  and  extent  of  tliertal  damage  was  determined  b/  visual  cb- 
se-v&tion  of  the  materials  following  exposure. 

RESULTS 

5.  The  critical  thermal  energies  of  tee  woods  and  fibreboards  were  -de- 
fined as  those  which  produce  certain  characteristic,  reproducible  effects 
on  the  materials  scch  as  scorching,  charring,  and  destruction.  The 
critical  thermal  energies  are  listed  in  enclosures  ii)  and  (a). 

6.  It  may  be  noted  that  the  Laboratory  exposures  have  beer  produced 
under  highly  controlled  conditions  and,  as  a rule,  give;?  results  which  can 
be  reproduced  very  well.  However,  for  several  reasons  the  data  of 
enclosures  fi)  and  (a)  *ast  be  used  with  cat-lion.  The  effects  to  be 
observed  on  'material  samples  frequently  remain  unchanged  oner  a consider  able 
r>*age  < f exposures.-  Sin  e the  surface  effects  are  cot  sufficiently 
gradatfd  for  refined  evaluations,  onlj  the  initial  stages  have  been  recorded. 
The  effects  m material  surfaces  are  influenced  by  sneb  factors  ar»  mounting, 
geometry  of  material  and  of  exposure,  weathering,  and  the  moisture  coutent 

at  tie  ttoe  of  exposure,  differences  in  density,  absorptivity , chemical 
composition  and  particle  size  are  responsible  for  variations;  xn  effects 
which  nay  be  observed  from  area  to  area  on  the  sane  material.  Liquids 
and  «ases  form  daring  exposure  to  thermal  radiation,  even  in  a period  of 
less  than  one  second,  thereby  affecting  the  amount  of  thermal  radiation 
incident  on  and  absorbed  by  the  surface. 
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7.  Although  flnmijig  was  observed  daring  the  exposures,  a propagating  flams 
was  not  ncTed,  even  at  the  maximum  radiant  exposure  of  107  cal/ cm2. 


SUMMARY 

8.  The  results  of  t’  is  ir.res* i gation  may  be  summarized  ao  fellows: 

a.  Upon  exposure  to  the  carbon 7«.rc  scarce  of  tiw  jiai  radiation,  the 
fibre-boards  suffer  initial  effects  of  sco'  .ting  at  radiant  exposures 
ranging  from  5-i  to  6.2  cal/cm2,  arid  the  woods  at  radiant  exposures 
ranging  from  3.6  to  8.8  cal/cm2. 

b.  Under  the  same  conditions,  the  fibre-boards  flame  at  radiant  exposures 
ranging  from  <:.8  to  13  cal/cm2  and  the  woods  at  values  ranging  from 
6.5  to  13  cal/cm2,  depending  upon  the  type  submitted.  On  the  other 
hand,  none  of  the  materials  indicated  a propagating  flame  or  continued 
to  bnrn  after  the  exposure. 

c.  None  of  the  -matisrials  were  destroyed  completely,  but  the  outer  layers 
of  the  fibreboards  were  destroyed  at  radiant  exposures  ranging  from 
20  to  cal/cm3.-  depending  upon  the  specific  boards  evaluated. 


d„»  The  difference  in  resistance  to  thermal  radiation  between  the 

laminated  and  the  corrugated  fibreboards  is  marked,-  the  ot  cer  layers 
of  the  two  laminated  boards  were  destroyed  at  20  and  24  cal/cm2 . 
while  those  of  the  two  corrugated  boards  were  destroyed  at  35 
49  cal/cm3. 
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Critical  Thertsl  Energies  of  Fiber  Board* 
Subaltted  5y  The  Bureau  of  Supplies  and  Accounts 


s'O. 

“1 

Material 

De*cr iptior  of  Effect 

C.E. 

(cal/ca2) 

1 

Fiber  Board,  V2S, 
JM-F-1C8,  t,T.  350  PSI, 

1 

1 

Icorchlng 

Haaea  during  exposure 
>uter  layer  destroyed, 
lending  aaterial  exposed 

and  at  1 ted 

6.2 

11-13  j 

20 

2 

Fiber  Board.  VSS. 
JW-B-100.  iT.  275  P3I, 

Scorching 

Fleam  during  exposure 
Outer  layer  destroyed 
Bonding  aaterial  exposed 
and  aetted 

1:1 

24 

24 

S 3 

Fiber  Board.  V3C 
JiW-P-108  B.T.  950  P?J 

Scorching 

Flaw**  during  expoaiire 
Of ter  layer  destroyed 
Carregated  Inner  layer 
dertreyed 

*.8 

7.5 

49 

79 

4 

Fiber  Board.  *SC. 
JM-P-IM.  Li.  #»  PSI 

Scorch ing 

Ftaan  during  exposure 
later  layer  deatroyed 
Corrugated  inner  layer 
deatroyed 

5.5  ! 

6.6 
35 

59 

